e Matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) has demonstrated its ability to promptly identify nontuberculous mycobacteria using the Mycobacteria Library v2.0. However, some species are particularly difficult to identify reliably using this database, providing a low log(score). In this study, the identification power of an updated Mycobacteria Library (v3.0) has been evaluated. Overall, 109 NTM isolates were analyzed with both databases. The v3.0 database allowed a high-level confidence in the identification [log(score) value, >1.8] of 91.7% of the isolates versus 83.5% with the v2.0 version (P < 0.01).
R
apid identification of nontuberculous mycobacteria (NTM) with matrix-assisted laser desorption-ionization time of flight mass spectrometry (MALDI-TOF MS) has outperformed molecular techniques, such as GenoType (Hain Lifescience GmbH, Nehren, Germany), and provides accurate identification that correlates well with 16S rRNA gene sequencing when applied to the most common species of NTM (1-3). The Mycobacteria Library database (Bruker Daltonik GmbH, Bremen, Germany) available so far (v2.0) provided low scores, particularly for NTM belonging to the slow-growing groups (3) (4) (5) . In the present study, we assessed the power of a new database to identify NTM (i.e., Mycobacteria Library v3.0) using 109 isolates from 26 NTM species (Table 1 ) and compared the identification scores of version v2.0 and version v3.0.
Ninety-nine nonselected NTM isolates from clinical samples and 10 reference strains (Table 1) were collected in the clinical microbiology laboratory from the Hospital Gregorio Marañón (Madrid, Spain) between January 2011 and May 2015. These isolates were routinely identified by 16S rRNA hsp65 sequencing and, in parallel, by MALDI-TOF MS using a Microflex LT benchtop mass spectrometer (Bruker Daltonik) and the Mycobacteria Library v2.0, containing 313 Mycobacterium isolates from 131 species (Bruker Daltonik) (4). Sample preparation was described elsewhere (6) . Briefly, colonies of NTM isolates grown on Lowenstein-Jensen medium were harvested into a 1.5-ml Eppendorf tube with 300 l of deionized water and inactivated for 30 min at 95°C under biosafety level 3 conditions. Then, they were centrifuged at maximal speed and subsequently resuspended in 300 l of water and 900 l of absolute ethanol and centrifuged again at 13,000 rpm. The supernatant was discarded, and the pellet was taken to biosafety level 2 conditions in order to disrupt the mycobacteria cell aggregates with silica bead vortexing and extract the bacterial proteins using formic acid and acetonitrile. In the end, 1 l of supernatant was placed onto a steel plate for MALDI-TOF MS analysis. Samples were analyzed in duplicates; the species identification, using the Mycobacteria Library v2.0, and the higher log(score) value result were recorded. For comparison reasons, all of the protein spectra from the 109 NTM isolates were reanalyzed using the new Mycobacteria Library v3.0, containing 853 references from 149 Mycobacterium species. Log(score) value differences of 0.1 or greater between the databases were considered significant ( Table 2) .
Log(score) values of 1.6 and 1.8 were proposed as new mycobacteria thresholds for low-and high-confidence identification levels, respectively (7) . Sensitivity values obtained with both Mycobacteria Library databases were compared using the McNemar test for paired samples, with two tails. SPSS software package 18.0 (IBM, Chicago, IL, USA) was used for the data analysis.
All of the NTM isolates included in this study obtained a correct MALDI-TOF MS identification using the Mycobacteria Library v2.0, although 18 isolates were identified with scores below 1.8 and 4 of these had scores below 1.6 ( Table 1 ). The isolates with low scores belonged mainly to Mycobacterium avium, Mycobacterium gordonae, and Mycobacterium kansasii species. However, the Mycobacteria Library v3.0 improved the log(score) value of 45 (41.3%) NTM isolates: mass spectra exceeded 1.6 for 4 of the isolates (2 M. avium, 1 M. gordonae, and 1 Mycobacterium xenopi) and reached or exceeded 1.8 for 5 isolates (2 M. avium, 2 Mycobacterium fortuitum, and 1 Mycobacterium intracellulare); the log-(score) for the other 36 isolates was Ն1.8 with both database versions, although these score increased when they were identified with the Mycobacteria Library v3.0 (Table 2) . Also, the log(score) values of 4 M. avium, 3 M. gordonae, and 2 M. kansasii isolates remained below 1.8 despite the increase. On the other hand, the log(score) value for 1 additional isolate of M. gordonae reached Ն1.8 with the updated library, although it did not meet the criteria established to be considered an increased log(score). In all the cases, the improvement in the identification quality was due to higher homology with mycobacteria strains added to the updated library. The impact of the update on the identification of different NTM species is detailed in Table 3 .
None of the log(score) values decreased with the Mycobacteria Library v3.0 according to the criteria established in this study. The identification obtained with both databases matched in all cases.
Using the older version of the database, only 91 isolates (83.5%) met the criteria for the high-confidence identification level [log(score), Ն1.8] (Table 1) . However, the new database allowed the identification of 100 isolates (91.7%; P Ͻ 0.01) with a log(score) value of Ն1.8 and also improved the rate of NTM isolates identified at a low-confidence level [log(score), Ն1.6], since none of the analyzed isolates was identified with a log(score) below 1.636. NTM isolates were grouped following the Runyon classification, and the identification results obtained with each database were compared. Using the Mycobacteria Library v3.0, a higher number of isolates belonging to all of the mycobacteria groups was correctly identified with a log(score) value of Ն1.8. Although the number of rapid growing isolates reaching high scores was similar with both databases (46 [95.8%] in v2.0 versus 48 [100%] in v3.0), the number of slow-growing mycobacteria isolates identified at a high-confidence level was higher when the Mycobacteria Library v3.0 was used (Table 1) . Differences were mainly due to the increased number of M. avium, M. gordonae, M. kansasii, and M. xenopi isolates correctly identified at a high-confidence level. Previous studies have already shown that the identification of M. avium and M. gordonae with a log(score) value of Ն1.8 was sometimes difficult to reach using older databases (3) (4) (5) . However, the In conclusion, the use of the improved Mycobacteria Library v3.0 has increased the number of NTM isolates that attain a highconfidence identification level. The NTM species reportedly identified with low-confidence log(score) values using the previous, v2.0, database (M. avium and M. gordonae isolates in particular) (1, 3) are now reliably identified with log(score) values of Ն1.7. This is very important for clinical microbiology laboratories, where the achievement of a rapid identification is as crucial as the robustness of the identification itself. Finally, the high rate of highconfidence NTM identifications obtained with the Mycobacteria Library v3.0 underlines the importance of implementing MALDI-TOF MS technology, coupled with updated databases containing several strains per NTM species, for the rapid and accurate identification of these microorganisms.
